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PORTABLE POWER SOURCE 

FIELD OF THE INVENTION 

[0001] The invention generally relates to a portable power source having a battery. More 
particularly, the invention relates to a portable power source having a momentary contact for 
starting engine-driven equipment. 

BACKGROUND OF THE INVENTION 

[0002] A variety of systems exist for starting outdoor power equipment having engines 
with a starter motor. These systems typically include a primary battery located on the 
equipment and connected to the starter motor, and employ an on-board ignition system to 
start the engine. Often the primary battery loses charge and does have enough energy 
available to operate the starter motor and thus start the engine. In these situations, the battery 
must be "jumped" using another battery, such as from another piece of equipment or vehicle. 
Individuals may not be comfortable connecting an auxiliary battery directly to a primary 
battery with so-called "jumper" cables due to sparking and other factors. In addition, outdoor 
power equipment is often exposed to harsh outside environments. An on-board battery is 
often subject to corrosion from elements such as water, salt, and dirt, and also increases the 
overall weight of the equipment. 

SUMMARY OF THE INVENTION 

[0003] Accordingly, disclosed is a portable power source for starting a variety of outdoor 
power equipment. In one embodiment, the power source is used for starting engine-driven 
equipment having a starter motor. The portable power source generally includes a housing, 
an electrochemical power supply such as a battery or fuel cell, a switch having an ON 
position with a fixed contact and a START position with a momentary contact, and a 
connector connected to the switch. The switch may be electrically connected to the 
electrochemical power supply and the connector is operable to be electrically connected to 
the starter motor. 

[0004] In addition, a system for starting engine-driven equipment generally includes a 
portable power source, including an electrochemical power supply, a switch, a cable adapted 
to be electrically connected to the portable power source, and a connector coupled to the 
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engine-driven equipment and operable to be connected to the cable. In one embodiment, 
actuation of the switch to a START position electrically connects the electrochemical power 
supply to the starter motor. The portable power source is adapted to be used as a primary 
power source and an auxiliary power source. 

[0005] Other embodiments include a method of starting engine-driven equipment having 
a starter motor that includes providing a portable power source having an electrochemical 
power supply and a momentary contact switch, and adapted to be used as a primary source of 
power, electrically connecting a cable to the portable power source, electrically connecting 
the cable to the starter motor, and actuating the momentary contact of the switch to 
electrically connect the electrochemical power supply to the starter motor. 

[0006] The portable power source may also include features such as an integrated light, 
an air compressor, and a power supply indicator. Also included are one or more inputs to 
receive direct current ("DC") for charging and one or more outputs to provide alternating 
current ("AC"). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 illustrates a perspective view of an exemplary portable power source 
according to one embodiment of the invention. 

[0008] FIG. 2 illustrates a front view of the exemplary portable power source according 
to one embodiment of the invention. 

[0009] FIG. 3 illustrates a left side view of the exemplary portable power source 
according to one embodiment of the invention. 

[0010] FIG. 4 illustrates a right side view of the exemplary portable power source 
according to one embodiment of the invention. 

[0011] FIG. 5 illustrates a rear view of the exemplary portable power source according to 
one embodiment of the invention. 

[0012] FIGS. 6A - 6D illustrate exemplary cables according to embodiments of the 
invention. 
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[0013] FIGS. 7A-7C illustrate a schematic representation of a switch in operable 
conditions according to embodiments of the invention. 

[0014] FIG. 8 illustrates a configuration of the portable power source as a primary source 
of power to start a generator according to one embodiment of the invention. 

[0015] FIG. 8 A illustrates a configuration of the portable power source as a primary 
source of power to start a generator having an alternate starter configuration according to one 
embodiment of the invention. 

[0016] FIG. 9 illustrates a configuration of the portable power source as an auxiliary 
source of power to start engine-driven equipment according to one embodiment of the 
invention. 

[0017] FIG. 10 illustrates an exemplary plug and connector configuration according to 
one embodiment of the invention. 

[0018] FIG. 10A illustrates an exemplary plug and connector configuration according to 
another embodiment of the invention. 

[0019] FIG. 1 1 illustrates a schematic representation of a switch circuit according one 
embodiment of the invention. 

[0020] FIG. 1 1 A illustrates another schematic representation of a switch circuit according 
one embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0021] Before embodiments of the invention are explained in detail, it is to be understood 
that the invention is not limited in its application to the details of the examples set forth in the 
following description or illustrated in the drawings. The invention is capable of other 
embodiments and of being practiced or carried out in a variety of applications and in various 
ways. Also, it is to be understood that the phraseology and terminology used herein are for 
the purpose of description and should not be regarded as limiting. The use of "including," 
"comprising," or "having" and variations thereof herein is meant to encompass the items 
listed thereafter and equivalents thereof as well as additional items. The terms "mounted," 
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"connected/ 5 and "coupled" are used broadly and encompass both direct and indirect 
mounting, connecting, and coupling. Further, "connected" and "coupled" are not restricted to 
physical or mechanical connections or couplings. 

[0022] FIG. 1 illustrates one embodiment of a portable power source, or simply pack 10, 
including a housing 12. The pack 10 includes an integrally molded handle 14 and is light 
enough to be manually handled by an operator. The housing 12 houses one or more 
electrochemical power supplies, such as a battery 16, which is coupled to a status panel 18 on 
the front side of the housing 12. It should be noted that the battery 16 may include a variety 
of energy sources including lead acid batteries, nickel cadmium batteries, lithium batteries, 
fuel cells, or others. The status panel 18 may provide a variety of battery information, such 
as a charging indicator 20 and a battery status indicator 22. In addition, the battery 16 is 
electrically coupled to a multi-contact switch 24 (described below) and a terminal 26a of a 
connector 26. Although the switch 24 is shown as a rotary or dial-type switch, other switch 
types may be employed. An output of the switch 24 is electrically coupled to a terminal 26a 
of the connector 26. It should also be noted that although FIG. 1 illustrates the battery 16 
coupled to the connector 26 and switch 24 via wires 17 and 17a, and that wire 17b couples 
the switch 24 to terminal 26a, additional conditioning circuitry may also be included between 
the battery 16 and connector 26. Moreover, the switch 24 may be coupled to relay circuitry 
to control the connection of the battery 16 to the connector 26. 

[0023] The pack 10 may provide a variety of other features including a light 30 
controllable by a toggle switch 32. FIGS. 2-5 are views of the pack 10 and features 
associated therewith. More specifically, FIG. 2 is a front view of the pack 10 including the 
status panel 18, switch 24, and light 30. FIG. 3 illustrates a side view of the pack 10 
including the light 30, toggle switch 32, connector 26, and a housing of an air compressor 34 
integrated into the pack 10. FIG. 5 depicts a rear view of the pack 10 including the air 
compressor 34 and light 30. The air compressor 34 includes an on/off switch 36 and a hose 
38. The end of the hose 38 includes one of several types of air nozzles 40. In addition, the 
air compressor 34 includes a pounds per square inch ("PSI") gauge 42 for monitoring air 
pressure. 

[0024] FIG. 4 depicts an alternate side view of the pack 10 including an interface panel 
44. The interface panel 44 includes a fuse 46 and inputs for charging the battery 16 including 
direct current ("DC") sockets 48 and 50. The socket 48 is configured to accept a DC source 
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from a vehicle accessory outlet such as a plug for a vehicle cigarette lighter. The socket 48 
may also be used to provide an output signal, such as 12 volt DC signal, to power equipment 
such as a spotlight. The socket 50 is configured to receive a DC signal from an alternating 
current ("AC") source using one of many types of conventional AC to DC converters. 
Accordingly, sockets 48 and 50 allow the pack 10 to be charged using a DC or AC source. 
The interface panel 44 also includes an AC output socket 52 coupled to a switch 54. The AC 
output socket 52 provides AC power from the pack 10 by converting the DC signal from the 
battery 16 (FIG. 1) to an AC signal using an inverter (not shown). The inverter may be 
configured similar to a variety of commercially available inverter designs. The switch 54 
controls the availability of AC power at the socket 52. 

[0025] As noted above, the connector 26 includes terminals 26a and 26b (FIG. 1). The 
terminals are configured to receive a cable having a corresponding plug configuration. FIGS. 
6A and 6B illustrate respective cables 60 and 60a having plugs 62 and 62a. The cables 60 
and 60a may be two-wire cables and, accordingly, plugs 62 and 62a have a configuration that 
is adapted to mate with the connector 26 in a conventional male/female connector 
relationship. 

[0026] Referring to FIG. 6A, in one embodiment the other end of cable 60 includes a 
plug 68 having terminals 70 and 70a. The plug 68 may be similar to plug 62 and is received 
by a mating connector (described below) on a piece of outdoor power equipment. As one 
alternative, cable 60a of FIG. 6B includes clips 74 and 74a, which may be similar to 
conventional "alligator" clips employed on jumper cables. The cable 60a may be used to 
connect the pack 10 to a conventional battery, or other sources having terminal posts, by 
connecting the clips 74 and 74a to the corresponding terminals. 

[0027] FIGS. 6C and 6D illustrate other cable configurations including a cable 60c and 
60d. Referring to FIG. 6C, in one embodiment the end 68a of cable 60c may be configured 
similar to plug 68 of cable 60 and is operable to mate with a connector on a piece of outdoor 
power equipment. The plug 62c of cable 60c is a three slot plug configured for insertion into 
the pack 10 in a single orientation. The keyed plug 62c includes terminals 126a and 126b, 
and a pin recess 127. In one embodiment, the two wires of cable 60c are electrically 
connected to terminals 126a and 126b, and slot 126c does not contain a terminal. 
Alternatively, cable 60d of FIG. 6D illustrates clips 75 and 75a that are electrically connected 
to terminals 126b and 126d, and slot 126e does not contain a terminal. The keyed 
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configuration of plugs 62c and 62d ensures insertion is a single orientation and the alternate 
wiring schemes connect the cable with an appropriate portion of an operating circuit 
(described below) depending on whether the pack is being used as a primary or auxiliary 
source of power. For example, the keyed plug and wiring configurations prevent the pack 10 
from being used as an auxiliary power source when cable 60c is used and likewise prevents 
the pack 10 from being used as a primary power source when cable 60d is used. 

[0028] As described in conjunction with FIG. 1 and the cables in FIGS. 6A-6B, the 
switch 24 may be connected between the battery 16 and the connector 26. FIGS. 7 A, 7B, and 
7C are schematic representations of the switch 24 in operable positions including the 
electrical contacts associated with the battery 16 and connector 26. As noted above, signal 
conditioning and relay circuitry may also be included between the battery 16 and connector 
26. Specifically, the switch 24 may be configured as a three-way switch having contacts 76 
and 78 and a wiper 80. As shown in FIG. 7 A, the central or neutral location of the wiper 80 
may be considered an "OFF" position. In the OFF position, no connection is made between 
the battery 16 and terminal 26a, thereby restricting the availability of power at connector 26. 
The switch 24 may be rotated, or otherwise switched, in either direction away from the OFF 
position. 

[0029] FIG. 7B illustrates a schematic in which the wiper 80 is switched to contact 76. In 
one embodiment, contact 76 is a fixed contact corresponding to an "ON" position. The wiper 
80 may be rotated or otherwise switched to the fixed contact 76, thereby electrically coupling 
terminal 26a to the battery 16. Because contact 76 is a fixed contact, the wiper 80 will 
remain in contact with contact 76 until manually switched to the neutral position of FIG. 7A. 
In other words, power is available at the connector 26 until the operator manually switches 
the switch 24 from the ON position to the OFF position. 

[0030] FIG. 7C illustrates a schematic in which the wiper 80 is switched to contact 78. In 
one embodiment, contact 78 is a momentary contact corresponding to a "START" position of 
the switch 24. The wiper 80 may be switched to contact 78 (as shown in solid) to electrically 
connect the battery 16 to terminal 26a. However, because contact 78 is a momentary contact, 
connection between terminal 26a and the battery 16 remains only for the duration that the 
switch 24 is manually held in the START position. Upon release of the switch 24, the wiper 
80 automatically returns to the OFF position (as shown in phantom). This configuration 
allows an operator to establish power at the connector 26, and to equipment connected 
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thereto, while manually actuating the switch 24, and removes power from the connector 26 
when manual actuation ceases. 

[0031] FIGS. 8 and 9 illustrate use of the pack 10 as a primary and auxiliary source of 
power. In particular, FIG. 8 includes the pack 10 connected to a portable generator 90 via 
cable 60 (as described in FIG. 6A). Although the principles of the invention are illustrated as 
being applied to a portable generator, other types of outdoor power equipment may be used. 
In operation, a user desiring to start the generator 90 attaches plug 62 to connector 26 on the 
pack 10. The other plug 68 is connected to a mating connector 92 located on a front panel 94 
of the generator 90. The generator 90 may be configured without an on-board or local battery 
to provide power to a starter motor 96 associated with the engine 100. Instead, the connector 
92 is electrically connected to the chassis-grounded starter motor 96 using cable 98. It should 
also be noted that a single cable 98 may be wired between the starter motor 96 and connector 
92 and the other terminal of connector 92 can be coupled to a ground or common voltage 
potential on the engine 100. FIG. 8 A illustrates one alternative configuration where a mating 
plug 102 is located on the starter motor 96a. The plug 102 may be integrally molded with a 
portion of the starter motor 96a and allows direct connection of the pack 10 to the starter 
motor 96a. Because the pack 10 is the primary source of starting power, the switch 24 is used 
to initiate starting of the engine 100. Specifically, the operator manually actuates the switch 
24 to the START position, which enables current to flow from the pack 10 to the starter 
motor 96. The operator holds the switch 24 in the START position until the engine 100 has 
started and then releases the switch 24. Upon release, the switch 24 automatically returns to 
the OFF position, thereby ceasing the availability of power from the pack 10 via cable 60. 
Once the generator 90 is started, the cable 60 is removed from connector 92 and the pack 10 
may be stored remotely. 

[0032] In another embodiment, the pack 10 may be implemented as a auxiliary power 
source. FIG. 9 illustrates the pack 10 connected to a battery 110, which is connected to an 
existing engine starting system 112. The battery 110 may represent a primary battery used to 
start equipment, such as lawnmowers, tractors, automobiles, vehicles, or the like. In this 
configuration, plug 62a of the cable 60a is connected to the pack 10 and clips 74 and 74a are 
connected to terminals 1 14a and 1 14b of the battery 110. To provide auxiliary power to the 
battery 110, the switch 24 is actuated to the ON position. As previously discussed, the ON 
position corresponds to a fixed contact and, therefore, the switch 24 will remain in the ON 
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position without the operator having to hold the switch 24. With auxiliary power being 
supplied from the pack 10, an operator may then actuate the existing or primary starting 
system 112. 

[0033] FIG. 10 illustrates another embodiment of the invention including a three terminal 
connector 26c on the pack 10 with keyed terminals 120, 122, 124. The connector 26c is 
arranged such that a pin 125 is located between terminals 122 and 124, thereby offsetting 
terminal 124 and preventing a corresponding plug from being inserted in more than one 
orientation. The cable 60c is illustrated to show the insertion orientation whereby pin 125 
mates with pin recess 127. As described above, the two wires are connected to terminals 
126a and 126b of plug 62c, whereby upon insertion of the plug 62c in to connector 26c, 
electrically connects the wires to terminals 120 and 122, respectively. The slot 126c, 
although connected to terminal 124, is unused or disabled. Similarly in FIG. 10A, if cable 
60d were utilized, terminals 126b and 126d would be electrically connected to terminals 122 
and 124, leaving slot 126e unused and therefore terminal 120 disabled. This allows a user to 
enable one of either the ON or START position of the switch 24, while disabling the other 
switch position depending on the intention of the pack 10 as either an auxiliary or primary 
power source. 

[0034] FIG. 1 1 illustrates an exemplary schematic associated with the connector 26c and 
cables 60c and 60d as described above. Specifically, the battery 16 is coupled to the wiper 80 
of switch 24 and the center terminal 122. In one embodiment, the terminal 122 may be 
connected to the negative or ground terminal of the battery 16 and the wiper 80 may be 
connected to the positive or hot terminal of the battery 16. The terminal 124 is connected to 
the fixed contact 76 and the terminal 120 is connected to the momentary contact 78. 
Accordingly, terminals 122 and 124 are associated with the ON position of the switch 24 and 
terminals 122 and 120 are associated with the START position. In operation, a user 
intending to use the pack 10 as a primary power source connects the plug 62c of cable 60c to 
terminals 120, 122, and 124. By using cable 60c, only terminals 120 and 122 are electrically 
coupled to terminals 71 and 71a (FIG. 6C). Actuation of the switch 24 to the START 
position connects the wiper 80 to the momentary contact 78, thereby providing power from 
the battery 1 6 to the externally connected power equipment. The switch 24 can be actuated 
to the ON position, however terminal 124 is not electrically connected and therefore no 
power is transferred from the pack 10. Alternatively, a user intending to use the pack 10 as 
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an auxiliary power source connects the plug 62d of cable 60d to terminals 120, 122, and 124. 
By using cable 60d, only terminals 122 and 124 are electrically coupled to clips 75 and 75a 
(FIG. 6D). Accordingly, actuation of the switch 24 to the ON position provides power as an 
auxiliary source, as described above, while disabling the START position of the switch 24. 
The use of different cable configurations along with a plug that connects in a single 
orientation ensures that the use of the pack 10 as a primary power source is not available 
when the switch 24 is in the ON position. 

[0035] As shown in FIG. 1 1 A, in some embodiments the switch 24 is not a dial or rotary 
switch but can be implemented as a toggle or single contact momentary switch, such as 
switch 24a, mounted on the pack 10. FIG. 1 1A illustrates an exemplary schematic of a 
switching circuit implemented with the connector 26c. The circuit is configured such that the 
positive and negative terminals of the battery 16 are respectively connected to terminals 124 
and 122 of the connector 26c, thereby providing a "hot" connection for cables configured to 
provide auxiliary power. The momentary switch 24a is electrically connected between the 
battery 16 and a starter contactor 130. The contactor 130 is connected between the battery 16 
and the terminal 120 of connector 26c and may be implemented with one of several 
conventional relays. In operation, actuation of the switch 24a couples power to the contactor 
130, which closes the relay contacts and completes the connection between the battery 16 and 
the terminal 120. Because the switch 24a is a momentary switch, a direct current path 
between the battery 16 and terminal 120 remains only for the duration the operator is 
actuating the switch 24a and thus the contactor 130. Accordingly, cables configured to 
provide primary power are enabled only while the operator is actuating the switch 24a. 

[0036] As described above, one embodiment of the invention provides a portable power 
source operable to start outdoor power equipment. Various features and aspects of the 
invention are set forth in the following claims. 
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